We hypothesized that patients with hemophilia or von Willebrand disease might be protected from atherosclerosis because of their coagulation defect. We studied 40 subjects affected by these two coagulation diseases using echocolor Doppler of the abdominal aorta and leg arteries, and compared the results with those obtained in 40 control patients who were homogenous with study patients in terms of sex, age, and risk factors for atherosclerosis. The probands presented a lower number of plaques than the 40 control subjects in the aorta and in the leg arteries. The most serious hemophilic patients had fewer plaques than controls or than patients with mild hemophilia. Both hemophilia and von Willebrand disease seem to protect against atherosclerosis.
Summary : We hypothesized that patients with hemophilia or von Willebrand disease might be protected from atherosclerosis because of their coagulation defect. We studied 40 subjects affected by these two coagulation diseases using echocolor Doppler of the abdominal aorta and leg arteries, and compared the results with those obtained in 40 control patients who were homogenous with study patients in terms of sex, age, and risk factors for atherosclerosis. The probands presented a lower number of plaques than the 40 control subjects in the aorta and in the leg arteries. The most serious hemophilic patients had fewer plaques than controls or than patients with mild hemophilia. Both hemophilia and von Willebrand disease seem to protect against atherosclerosis.
Few studies have addressed the correlation between hemophilia and atherosclerosis. On the contrary, there are several studies in the literature about the relation between von Willebrand disease (v~I~) and atherosclerosis. In these two conditions, some authors have observed a limited tendency to develop thrombosis or atherosclerosis lesions (1) because of the coagulative cascade block responsible for formation and deposit of fibrin (2) . To support this hypothesis, there was a small mortality for coronary arteries diseases compared with the general population, even if there was greater exposition to the main risk factor, hypertension (3) .
It is well known that cardiac atherosclerosis is often associated to carotid atherosclerosis. This correlation suggests a common etiopathogenetic mechanism. In a previous study, we evaluated the relation between hemophilia A, vWD, and atherosclerosis to verify whether there was a lower incidence of peripheral vascular disease, as there was for coronary atherosclerosis.
The hemophilic patients presented a lower carotid atherosclerosis compared with control cases (4) .
These data can give credit to the hypothesis of a protective effect of hemophilia A and vVVD regarding ca-rotic atherosclerosis and associated complications. Atherosclerosis can affect districts other than coronary or carotid arteries. For this reason, we thought the study of other arteries was appropriate. The aim of the current work was to verify the association between hemophilia A, vWD, and atherosclerosis of the aorta and femoral and popliteal arteries.
SUBJECTS AND METHOD
Over a period of All the tests were recorded on a videotape, and for validation the same patient was evaluated separately and blindly by two different sonographers.
The grade of atherosclerotic lesions was classified into five groups, as in the North American Study Carotid Endanerectomy (NASCET) study.
The statistical analysis was carried out with the X2 test and odds ratio. ' 
RESULTS
We evaluated a total of 80 subjects: 40 hemophiliac patients (25 with hemophilia A and 15 with vVt~D; mean age, 4~.3 ± I.2 years) and 40 control subjects homogeneous for sex, age (mean age, 48.9 ± 3.4 years) and atherosclerosis risk factors (Table l ) .
We studied the presence and the grade of atheroscle-rotic lesions of the legs and of the abdominal aorta of the patients and control subjects; the hemophiliac patients had a lower number and grade of atherosclerotic plaques compared with control subjects ~ ~ 0.001) ( Table 2 ).
The hemophilic patients were subdivided in three subgroups according to the grade of the coagulation defect (mild, moderate, and severe) ( Table 3 ). We then verified if the grade of the defect correlated with that of the artery stenosis. We observed that the subjects with a severe grade of coagulation defect presented a lower number of plaques in the abdominal and leg arteries ( Table 4 ).
DISCUSSION
Hemophilia A is a coagulation condition characterized by a deficit of factor VII activity, which is responsible for the hemorrhagic state (5) . This feature could suggest that hemophilic patients may somehow be protected from atherosclerosis. Some authors have reported that hemophilia A protects from the formation of occlusive thrombi in atheromatous arteries (1) . This effect is probably due to a retardation in fibrin formation (2) . The same mechanism is also present in vl~D. Although there are no studies about the relation between hemophilia and atherosclerosis, there are some studies about conditions with an increased factor activity and atherosclerosis. Some studies found an association between factor VIII:C and VIII:Rcof and atherosclerosis in diabetic patients with retinopathy. An increase off VIII:C factor was shown in diabetic patients '' with ~tl~~rc~~cl~rc~sis (6) . Another study suggested that an increase of factor VIII:C, VHI:Ag, and ~'III:I~~c~f is connected more to atherosclerosis than to the metabolic damage of diabetes. The level of VIII:Rcof in atherosclerotic patients does not differ from the levels of atherosclerotic patients without diabetes (7) .
Other studies have shown that several coagulation fac-' tors, fibrinogen, factor VIII, and factor VII are predictive for ischemic cardiopathy and that such an association was similar to that seen between cholesterol value and ischemic cardiopathy (8) . von Willebrand factor is important for platelet adhesion to the damaged endothelium (9) . In this way, platelets can release a growth factor that can induce the proliferation of muscular smooth cells that begin the formaoff an atheroma. This fact may support the hypothesis / ) platelet adhesion to the vascular endothelium. The con-: sequent platelet activation determines the release off stimulating factors responsible for the proliferation of muscular smooth cells (10-11).
. A study on pigs showed that pigs affected by vWD : were resistant to atherosclerosis even if they presented . spontaneous or specific diet-induced hypercholesterol-! emia (12) . ! In the atherosclerotic process, two pathogenetic moments are important: endothelium damage and platelet ! adhesion to the subendothelium, with their consequent activation and aggregation. The role of platelets in the j atherosclerotic process is confirmed to observation by ) Cohen et al. (13) , who obtained evidence that thromboi cytopenia precedes atherosclerosis in fat and hypercho-! lesterolemic mice. In this way, if platelets do not adhere j to the endothelium because they lack factors that consent adhesion, a thrombocytopenialike condition may ensue. ! A study carried out in a population of hemophilics and ! vWD patients showed that there was a milder carotid ! atherosclerosis compared witch ; homogeneous control ! group. Consequently, we also studied atherosclerosis of ' the aorta and of the leg artery in coagulopathic patients, i and confirmed the hypothesis that hemophilia protects j from atherosclerosis. CONCLUSIONS / Our results show that hemophilia A and vWD are j coagulopathic conditions that can protect from atherosclerosis. Another study of ours has confirmed this hy-poth~~si~. In these coagulopathic subjects, beside a lower incidence of carotid atherosclerosis, the protective effect may be extended to all the arterial districts: the abdominal aorta and leg arteries.
